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SPECIFICATION 

Disperse and acid azo dyes having I^Z-dihydroquinolino cM>uplers and heterocyclic diazos 

5 This invention concerns disperse and acid dyes particularly suited for the dyeing of polyamide S 
fibres, and having the general formula 

O ^ N - N ~ 

10 wherein D rs thlazoW^yl, lsothlazol-3-yl, 1,2,4-thiadlazol-5-yl or 1,3,4-thiadiazol-2-yl, each of 10 
which is unsubstituted or substituted with substituents such as acyl, acylamido, alkyi, SO3M. 
carboalkoxy, halogen, cyano and alkyl-SOgM, as defined below, and C^ is a 1,2-dihydroqu(nollne 
coupler which is unsubstrtuted or substituted witii such substituents as alkyl aryl, alkyi^SOaM, 
and substituted alklyl. 

1 5 More particularly, with regard to the above formula, D is selected from « 5 



20 



40 



20 



wherein the rings l-IV are either unsubstituted or substituted with substituents selected from 
alkyI, alkoxy, halogen, alkylsulfonyl SOjNHj, SO^NHafkyl, SO3M. alkyl-SO^M, S02N(alkyl)2, 
arylsulfonyl, acylamido, aryl, arylthio, alkenylthio, cyclohexylthio, SOaCgHs, cyano, thiocyano, 

25 cyclohexylsulfonyl, alkylthio, nitro, fornnyl alkanoyi, alkoxycarbonyl, aroyi, dialkylcarbamoyl 25 
aroylamtno alkylsulfonamido, CF3, carbamoyl, alkylcarbamoyL and cyclohexyl, wherein the alkyI, 
alkenyl and cyclic moieties in said ring substituents may bear up to three substituents different 
from the moiety and independently selected from hydroxy, alkyl alkoxy, aryl, cyclohexyl, furyl 
(C^H^O), aroyloxy, aikoxycarbonyl, alkanoyloxy, SOaNHj, SO^NHaryl, SOaNHalkyI, SO^N-Cafkyl),, 

30 NHCOOalkyl NHCONHalkyI, acylamido, alkylsulfonamido, succfnimido (C4H4O2N}, alkyl-SOsM, 30 
glutarrmido (CsHbOzN), phthalimido [CQH^Ozt^h 1-(2-pyrrolidono) (C4H6ON), cyano, CONH2, 
CONHaikyI, CON(alkyl)2, alkoxy-alkoxy, aJkylthio, halogen, arylthio, alkylsulfonyl, arylsulfonyl, 
and aryloxy, and the coupler C^ has the formula 

35 ^ 35 



40 



wherein R, is H or a group selected from aikyi, aryl and cyclohexyl, which groups may 
themselves be substituted with 1-3 substituents different from the said group and indepen- 
dently selected from hydroxy, alkoxy, ar/l, aryloxy, cyclohexyl, cyclohexoxy, furyl (C4H3O), 

45 aroyloxy, alkoxycarbonyl, alkanoyloxy, SO2NH2, SOaNHaryl, SO,NHalkyl, SOaN-CalkyOa, 45 
NHCOOalkyI, NHCONHalkyI, acylamido, alkylsulfonamido, succinimido (C^H^O^N), glutarimido 
(CsHeO^N), phthalimido {CBH4O2N), 1-(2-pyrrolidono) (C^HeON), cyano, CONH2, CONHalkyI, 
-SOgM, alkyl-SOgM, C0N(alkyl)2, alkoxyalkoxy. alkyfthio, halogen, arylthio, alkyisuifonyl and 
arylsulfonyl, Rj and R3 are each independently selected from H and alkyi, R4 is H, alkyt or alkyl- 

50 SO3M, and Rg is selected from H, alkyI, alkoxy, alkenyl of 2-6 carbons, halogen, acylamido, 50 
alkylthio and formamido, wherein the alkyI moieties thereof may be substituted with 1-3 
substituents independently selected from hydroxy, halogen, cyano, alkoxy, alkylthio, alkanoyi, 
alkanoyloxy, and alkoxycarbonyl, wherein M is selected from H, Na, K, NH4, 

55 Ca Zn 55 



and the colorless cations of primary, secondary and tertiary aliphatic and aryl amines. 
60 The various alkyI moieties in, for example, alkoxy, alkanoyi and the like within the above 60 
definitions of R„ Rj, and the D radical substituents preferably have 1-6 carbons, and they and 
the alkenyl groups are straight or branched chain. Any aryl moiety preferably has 6-10 ring 
carbon atoms* 

Preferred of the present dyes are where the substituents on the D rings are selected from 
65 alkylthio, arylthio, cydohexyKhio, alkyl-SOaM, cyanoalkyl alkyI and halogen, Is H, alkyI, 65 
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hydroxyalkyi, alkanoyloxyalkyi or alkoxycarbonylalkyi, and R, is H or alkyi 
ovkSIS: " °* '"mention impart btue to green shades on fibers, particularly poiyamides, 
^ improvement in fastness to one or more of light, ozone, perspiration, oxides of 

5 aX\rZ^7e.'n^!;rg'^'' 

The diazo components used in this invention are prepared according to procedures well ^ 
known to the art. The present disperse dyes may be applied to poVamide fibers by conventional 
dyeing procedures, e.g., dispersed in a lignin sulfonate and dyed at eSX. on nylon fabric for 
one hour from an aqueous bath. 

^ ° S! f""^^^^ °' the invention may be applied to polyamide fiber by the following method: 1 0 
I he te« dye. as a mixture with a sulphate such as ammonium sulfate, is pasted with boilinq 
water and then made up to a known volume with water to give a weight ratio of water to dye of 
♦ II Pereent on weight of fiber (owf) of a lignin sulphonate leveling agent is added 

followed by ammomum acetate (about 3.0% owf) to adjust the pH to 6. The initial dyeing 
Vr^H^! hlth^ c 2 m' "". o^- 'n temperature of 98*C. over 30 minutes. 1 5 

wate^rfns'etn'd a'fdi^lng' « 

the^re^lTcSjpSTn^dyS^^^^ "^"^ ^'^"'^ ^^'"^^ ^"^^o- 

20 

EXAMPLE 1 20 

Preparation of 1r2-Dihydro-2,2,4.7-Tetramethytquinoline 

Meta-toluidine (535 g.) and iodine (6 g.) are charged to a 2 liter, 3 neck, round bottom flask. 
The reaction is heated to IBSX. and about 3.500 g. of acetone is added at 155-160^C 
Jdrfftfn^ ^ h<f ^ ^ ^ ^ ^ °* water distills off during the 25 

=2^ i fto^^„^ Tfo'L-^'T'"^ o'i®?^*' "^"^ •'^"^ « and then distilled to feave 

f ,1^L^° boiling at 107-1 1 1 'C. at 0.55 mm.. 

TodidJ " *^ ethylated with triethylphosphate in the presence of ethyl 

30 (b) — Diazotization and Coupling gn 
Sodium nitrite (3.6 g.) is added portionwise to 25 ml. of concentrated H^SO.. The solution is 
coo ed and 1 00 ml. of 1:5 acid (1 vol. propionicrS vol. acetic) is added below 1 5'C. T?.e 
Tn'^rlL'^'i^ 1° °® a^mlno-B-ethylthio-l ,3,4-thiadiazoie is added below 

<^-™i2 I'i o'lT? added to 1-ethyl-2.2.4,7- 

IS^r^nJ^ ° g., 0.05 mole) in 50% aqueous ethanol (54.0 cc.) 35 

^r™T»^ ^ ^"^^""^^ S'' ^^^-^ «^'r""9 0-5°C. for one hour the dye is 

tt«irmed to room temperture and precipitated by adding to cold water. The product is filtered 
and washed well with water to yield the dye. '"lereu 



40 



I ii i'^^i 

45 • y>3 



40 



45 



SO rc? gTf»;^QT^ Vofti^x"'^",?^*^ 1 ,2-dihydro.quino«ne is given in German Offen. 3,005,874 
»in riin S comprises sulfonating the 4-alkyl-1,2-dihydroquinofine with 

HjSO*, CISO3H, and/or SO, and convertmg, if desired, the acid group to its salt in known 
manner. 



55 



50 



EXAMPLE 2 

1 T'ie/^'^2°"'"f" Example 1 (b) is added to the potassium salt of 1-ethyl-2.2,7-trimethyl- 55 
1 ,2-dihydroquinoIine-4-yl methyl sulfonic acid {0.01 mole) in water (1 1 cc.) at <5X After 
stirring at 0-5 C. for one hour the dye was warmed to room temperature and precipitated by 
^- *L"ti ?k® ««*"^ated potassium chforide solution. The product was filtered and washed with 
diethyl ether, to yield the final dye product. 
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10 

EXAMPLE 3 

By application of the above procedure, in Example 2, the following dye is prepared 



10 



15 



15 

20 . 20 

The exemplary dyes of the following tables are prepared as in the above examples by 
procedural modifications if such are needed, as known to those skilled in the art. 
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CLAIMS 

1 . A dye of the formula D - N « N - C wherein D is selected from 



wherein the rings l-IV are either unsubstituted or substituted with substitutents selected from 
10 alkyt, alkoxy, halogen, alkylsulfonyl, SO^NH^, SO^NHalkyl, SO^NCarkyl)^, arylsulfonyl, acylamldo 10 
aryL arylthio, alkenylthio, cyclohexylthio, SO3M, afkyl-SOaM, SOjCeHfi. cyano. thiocyano. 
cyclohexyl-sulfonyl, alkylthio, nitro, formyl alkanoyl, alkoxycarbonyl aroyl. dialkylcarbamoyl, 
aroylamino, alkylsulfonamido, CFa, carbamoyl, alkylcarbamoyi, and cycfohexyl, wherein the 
afkyl, alkenyj and cyclic mofties in said ring substituents may bear up to three substituents 
15 different from the moiety and independently selected from hydroxy, alkyi, alkoxy, aryL SO3M 15 
alkyl-SOaM, cyclohexyl, furyl, {C4H30), aroyloxy, alkoxy carbonyl, alkanoyioxy, SO.NH, SOoN- 
Haryl, SO^NH-alkyl S0:,N(alkyl)2, NHCOOalkyL NHCONHalkyI, acylamido, alkysulfonamido, 
succinimido (C4H4O2N), glutarimido (CsH^O^N), phthalimido (CaH^OjN), 1-(2-pyrrolidono) 
* n"".**^«^^ CONH,, CONHalkyl C0N-(alkyl)2, alkoxyalkoxy. alkylthio, halogen, arylthio, 

20 alkylsulfonyl, arylsulfonyl, and arytoxy wherein M is selected from H, Na, K. NH^ 20 



Ca Zn 



25 



and the colorless cations of salts of primary, secondary and tertiary aliphatic and aryl amines 
and wherein is a substituted or unsubstituted 1.2-dihydroquinoljne radical. 
2. A dye according to Claim 1 wherein the coupler C has the formula 



30 



35 < "--^ y \ 



55 



60 



25 



30 



35 



wherein is H or a group selected from alkyl, aryl and cyclohexyf, which groups may 
40 themselves be substituted with 1 -3 substituents different from the said group and indepen- 40 
dently selected from hydroxy, alkoxy, aryl, aryioxy, cyclohexyl cyclohexoxy, fury! (C^H^O), 
l\?yj!^'^' alkoxy-carbonyl, alkanoyloxy, SO^NH^, SO^NHaryl, SO^NHalkyi. SO^NCalkylh! 
^J^^^^f^"^^' a'kyl-SOgM. NHCONHalkyL acylamido. alkylsuifonamido, succinimido 

iSit'.t?^^;.?!.".*®^'"^ (CsHfiO^N), phthalimido {CaH^OaN), 1 -(2-pyrrolidono) (C4HeON), cyano, 
45 CONH^^CONHalkyl, CONCalkyl)^, alkoxyalkoxy, alkylthio, halogen, arylthio, alkylsulfonyl and 45 
arylsulfonyl, and R^ are each independently selected from H and alkyi, is H. alkyi or alkyl- 
SO3M, and R5 is selected from H, alkyI, alkoxy, alkenyl of 2-6 carbons, halogen, acylamido, 
alkylthio and formamido. wherein the alkyI moieties thereof may be substituted with 1-3 
substituents independently selected from hyroxy, halogen, cyano, alkoxy. alkylthio. alkanoyl, 
50 alkanoyloxy, and alkoxycarbonyL 

3. A dye according to Claim 2 wherein the substituents on the D rings are selected from 
alkylthio, arylthio, cyclohexylthio, atkyl-SOgM, cyanoalkyi, alkyI and halogen, R, is H, alkyl, 
hydroxyalkyl, alkanoyEoxyalkyI or alkoxycarbonylalkyL and Rg is H or alkyl. 

4. The dye according to Claim 1 of the formula 



50 



55 



c< ^.^ y Nea^ 60 



65 5. The dye according to Claim 1 of the formula 65 
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10 6. The dye according to Claim t of the formula 1 0 



15 ""^/-s-s-f ^ ^I/:h3 15 



20 20 
7. The dye according to Claim 1 of the formula 



25 ci.xp-^-^YY\^3 



c< Y W 



26 



30 30 
8. The dye aooording to CVaim 1 of the formula 



35 ?**3 35 



40 40 

9, The dye according to Claim 1 of the formula 

4S 45 

CH^ Nf-^ 3 

60 50 

10. The dye according to Claim 1 of the formula 

55 55 

CH, 



C< ""-^ Y ^CH, 

60 ^ 60 



1 1 . The dye according to Claim 1 of the formula 
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CH. 



3^ JCI 



5 * IW.^-^f^^j^j 



•2"5 



10 

12. The dye according to Claim 1 of the formula 



CHjCHjOU 

20 



1 3. The dye according to Claim 1 of the formula 

26 

30 ^;^:H, 



1 4. The dye according to Claim 1 of the formuia 

35 



chJ Nm, 
CHjCKjOH 



45 

1 S. The dye according to Claim 1 of the formula 



55 

16. The dye according to Claim 1 of the formula 



to 



IS 



20 



25 



30 



35 



40 



45 



55 



60 ri — "« „ „ /% 60 

cs^ 1 ii i 

CH^ '^^--^ V 
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1 7. The dye according to Claim 1 of the formula 



10 



10 



1 8. The fJye according to Claim 1 of the formula 



15 



20 



15 



20 



1 9. The dye according to Claim 1 of the formula 



25 



30 



25 



30 



35 



20. The dye according to Claim 1 of the formula 



35 



ci 



40 



ch; "CK, 



40 



45 21 . The dya according to Claim 1 of the formula 



45 



CH, 



50 



ch; Y '*'CH, 



50 



55 



22. The dye according to Claim 1 of the formula 



55 
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ch( ^.^ ^f'' ^ 

CHjCHjOH 

10 

23. The dye according to Claim 1 of the formula 



20 

24. The dye according to Claim 1 of the formula 



25 

C< Y ^CH, 

30 ^ S^Hs 



25. The dye according to Claim t of the formula 

35 



CH 

N 9H2SO3M 



46 26. The dye according to Claim 1 of the formula 



50 3^ CH^SO^M 

CHjCHjOOC-aikyl 

60 



65 27. The dye a«K>rding to Claim 1 of the formula 



10 



1 5 CH-SO.H 



20 



25 



30 



35 



40 P ^J-cK^ 

^ J ^ 40 



45 



50 



55 



60 



65 
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5 J . jCH 



10 10 

28. The dye according to Claim 1 of the formula 

V s. y I li 1 

20 20 

29. The dye according to Claim 1 of the formula * 

25 25 

30 >^ ^ 30 
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